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Wu [WMTB, $\mathrm{J}$ ] , 90
2 ,
,
1 ( , [AS1] 3 $7.\mathrm{b}$ . )
, $\mathrm{K}\mathrm{d}\mathrm{V}$
$4u_{t}=u_{xxx}-6u^{2}u_{x}$ (1.1)
( , [AS1, $\mathrm{A}\mathrm{S}2]$ )
(1.1) $u=u(x, t)$ , $\lambda\in \mathbb{C}^{\mathrm{x}}$
$\frac{u(x,t)}{\lambda}=u(\lambda x, \lambda^{3}t)$ (1.2)
(1.2) , $\lambda$ $\lambdaarrow 1$
, :
$u+xu_{x}+3tu_{t}=0$ (1.3)
(1.1), (1.3) $u_{t}$ , $x$ , 2
:
$4xu+3t(u_{xx}-2u^{3})=C$ ( $C$ ). (1.4)
, $t=4/3$ , $\mathrm{I}\mathrm{I}$
$\frac{d^{2}u}{dx^{2}}=2u^{3}+$ $+ \frac{C}{4}$ (1.5)
, $\mathrm{I}\mathrm{I}$ , ,
,
, [NY] , , $A_{n}^{(1)}$
, “principal)’ Drinfeld-Sokolov , $\mathrm{P}_{\mathrm{I}\mathrm{I}}(A_{1}^{(1)}$
), $\mathrm{P}_{\mathrm{I}\mathrm{V}}$ ( $A_{2}^{(1)}$ ), $\mathrm{P}\mathrm{v}$ ( $A_{3}^{(1)}$ ) (
[ $1\mathrm{T}\backslash$ , YY] $)$ 2 , principal ,
1 “Similarity reduction” ,
2
$=$ { ( ), , }
1422 2005 192-203
1 $\mathrm{S}\theta$
[KK1, $\mathrm{K}\mathrm{K}2,$ $\mathrm{K}\mathrm{K}3$ , KIK].
, ,
$\lambda 1/-\mathrm{b}_{/}^{7}\mp_{\backslash }$ $\neq_{-}arrow \mathrm{I}_{J}\S$ $\backslash ,J$ $1)\vdash\backslash E\not\in^{\square }fi^{\backslash }$ $arrow$ $J$
$\backslash 0\backslash ]\triangleright\grave{\grave{\backslash }}\hslash \mathrm{F}_{\yen}\mathfrak{F}^{\backslash }$
$A_{1}^{1}$ principal
homogeneous
$\acute{\grave{\mathrm{a}}}^{\Gamma}\ovalbox{\tt\small REJECT}^{\nearrow\prime}\supset \mathrm{K}\nearrow \mathrm{d}\mathrm{V}$ $arrow$ $\mathrm{P}_{\mathrm{I}\mathrm{I}}$ $[\mathrm{A}\mathrm{S}2]$




$\Leftrightarrow\pi,$$ backslash \#\nearrow\eta^{\backslash }\acute{\prime}\backslash \grave{}\grave{2f}\backslash$ $arrow$ $\mathrm{P}_{\mathrm{I}\mathrm{V}}$ $[\mathrm{N}\mathrm{Y}]$
$\tau\acute{\Sigma}\backslash ff’//fi\#‘ \mathrm{E}_{\backslash }$. $\cdot$ $\mathrm{R}\mathit{1}1|$ $arrow$ $\mathrm{P}_{\mathrm{V}}$ $[\mathrm{K}\mathrm{I}\mathrm{K}]$




4-reduced $\mathrm{K}\mathrm{P}$ $arrow$ $\mathrm{P}_{\mathrm{v}}$ $[\mathrm{N}\mathrm{Y}]$... .$\cdot$.
1: Drinfeld-Sokoiov
( ) [KIK] $\mathrm{P}_{\mathrm{V}}$ 2 , 3
, , (






.– , (additive), $q$ (multiph.cative)
3 , 1
, , , $q$ ,
2 2 $arrow$ II






[UT, Ta] , ,
, “ Wilson ” :
$W(s;t_{7}t]=1+w_{1}(s;t, t]e^{-\partial_{s}}+w_{2}(6_{1}^{\mathrm{B}}.t, t\gamma e^{-2\partial_{s}}+\cdots)$ (2.1)
$\overline{W}(s;t,t\gamma=\overline{w}_{0}(s;t, t]+\overline{w}_{1}(s;t, t]e^{\partial_{s}}+\overline{w}_{2}(s;t, t]e^{2\partial_{\mathrm{s}}}+\cdots$ (2.2)
, $w_{j}=w_{j}(s,\cdot t,$ $t\gamma,\overline{w}_{j}=\overline{w}_{j}(s;t,$ $t7$ , $s\in \mathbb{Z}$ , $t=$





$. \frac{\nu}{\partial t_{n}}\gamma=-(We^{n\partial_{6}}W^{-1}),\backslash ^{0}W$, (2.3)
$\frac{\partial\overline{W}}{\partial t_{n}}=(We^{n\partial_{s}}W^{-- 1})_{\geq 0}\overline{W}$ , (2.4)
$\frac{\partial\nu \mathrm{T}^{f}}{\partial\overline{t}_{n}}=(\overline{W}e^{-n\partial_{5}}\overline{W}^{-1})_{<0}W$, (2.5)
$\frac{\partial\overline{W}}{\partial t_{n}}=-(\overline{W}e^{-n\partial_{s}}\overline{W}^{-1})_{\geq 0}\overline{W}$. (2.6)
, $(\cdot)_{\geq 0},$ $(\cdot)_{<0}$ , $e^{\partial_{s}}$ ,
, $\overline{t}$ ,




$(W(s)e^{\partial_{s}}W(s)^{-1})_{\geq 0}=e^{\partial_{B}}+u(s)$ , (2.7)
$(W(s)e^{3\partial_{\mathrm{s}}}W(s)^{-1})_{\geq 0}=e^{3\partial_{S}}+u(s)e^{2\partial_{\mathrm{s}}}+v_{1}(s\grave{)}e^{\partial_{\mathrm{s}}}+v_{0}(s)$ . (2.8)
, $u(s),$ $v_{1}(s),$ $v0(s)$ $w_{j}(s)(s=1,2\ldots)\}$ , $u(s)=$
$w_{1}(s)-- w_{1}(s+1)$
, $T2$
$W(s+2)=W(s)$ , $\overline{W}(s+2)=W(s)$ (2.9)
, (2.3) $n=1,3$ , $u(s)(=w_{1}(s)-$
$w_{1}(s+1))$ $\mathrm{K}\mathrm{d}\mathrm{V}$ (L1) $(x=t_{1}, t=t_{3})_{0}$
,
185
, (2.3) $n=1,3$ ,
$\frac{\partial B_{1}(s)}{\partial t_{3}}-\frac{\partial B_{3}(s)}{\partial t_{1}}+[B_{1}(s), B_{3}(s)]=0$ (2.10)






4 $w_{1}(s),$ $w_{2}(s),$ $v_{0}(s)_{\backslash }v_{1}(s)$ , $u(s)(=w_{1}(s)-$
$.w_{1}(s+1))$ $\mathrm{K}\mathrm{d}\mathrm{V}$ (1.1)
2.2 $\mathrm{K}\mathrm{d}\mathrm{V}$ $arrow$ II
$\sum_{n}nt_{n}\frac{\partial\overline{W}(s\cdot t)}{\partial t_{n}’}+[s,\overline{W}(s;t)]=W(s;t)c(s)$ (2.17)
, $\cdot t_{1},$ $t_{3}$ 0 , $e^{0\partial_{\mathrm{s}}}$ ,
$t_{1}u(s)+3t_{3}v_{0}(s)=c(s)$ (2.18)
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(2.11), (2.12), (2.13) (2.18)
$u(s)$ , $t=4/3$ $\mathrm{I}\mathrm{I}$




$\sum_{n}a_{n}(s)e^{n\partial_{s}}$ 2 $A(s+2;e^{\partial_{s}})=A(s;e^{\partial_{s}})$ , $A(s,\cdot e^{\partial_{s}})$
$2\cross 2$ $A(s;z)$ :
$A(s;e^{\partial_{\mathrm{s}}})= \sum_{n}a_{n}(s)e^{n\partial_{\mathrm{s}}}$
$rightarrow$ $A(s;z)= \sum_{n}\ovalbox{\tt\small REJECT}_{0}^{a_{n}(0)}$ $a_{n}(1)0\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{Z}^{0}01]^{n}$ (2.19)
, $e^{(2n-1)\partial_{\theta}}$
$e^{(2n-1)\partial_{s}}$
$rightarrow$ $||_{z^{n}}^{0}$ $z_{0}^{n-1}\ovalbox{\tt\small REJECT}$ (2.20)
, $\hat{\mathrm{B}[}_{2}$ Heisenberg principal 2 $\mathrm{x}2$
, , principal gradation
,
$\mathcal{X}\iota \text{ }$ :
$-s$ $rightarrow$ $2z \frac{d}{dz}+\frac{1}{2}\ovalbox{\tt\small REJECT}_{0}^{1}$ $-10\ovalbox{\tt\small REJECT}$ . (2.21)




, $x$ $q$ $T_{q,x}$ :
$T_{q,x}f(x)=f(qx)$ (3.1)
$q$ $\{x_{n}\}_{n=1,\ldots,M}$ , (2.3), (2.4)
:
$\frac{1-T_{q,x_{j}}}{x_{j}}W=-((T_{q,x_{j}}W)e^{\partial_{s}}W^{-1})_{<0}W$ , (3.2)
$\frac{1-T_{q,x_{j}}}{x_{j}}\overline{W}=((T_{q,x_{j}}W)e^{\partial_{s}}W^{-1})_{\geq 0}\overline{W}$ . (3.3)
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$B_{j}=1-x_{j}((T_{q,x_{j}}W)e^{\partial_{s}}W^{-1})_{\geq 0}$ . (3.5)
,
$B_{j}(s)=v_{j}(s)-x_{j}e^{\partial_{s}}$ (3.6)









$v_{j}(s;qx_{1}, \ldots, qx_{M})=v_{j}(s;x_{1}, \ldots, x_{M})$ $(\dot{J}=1\}\ldots, M)$ (3.12)
(3.12) , $N$ $v(s+N;x)=v(s;x)$ (3.8)





, “ ” , 1
, “ ’ [Mi]
, -Wilson [$\mathrm{D}$ , Tsuj2]. ,
$l_{j,\vee},(j=1,2, \ldots)$ :
$\frac{e^{\partial_{1_{j}}}-1}{\delta_{j}}W(s_{2}.l)=(\overline{W}(s;l_{j}+1)e^{-\partial_{s}}W(s;l)^{-1})_{<0}W(s;l)$, (3.13)
$\frac{e^{\partial_{l_{j}}}-1}{\delta_{j}}\overline{W}(s;l)=-(W(s;l_{j}+1)e^{-\partial_{\dot{s}}}\overline{W}(s,\cdot l)^{-1})_{\geq 0}\overline{W}(s;l)$ . (3.14)
$\delta_{j}arrow 0$ , (3.13), (3.14) (2.5), (2.6)
$n=1$ ,
$\delta_{j}(\mathrm{T}\overline{/}V(s;lj+1)e^{-\partial_{s}}\overline{W}(s;l)^{-1})_{<0}=uj(s;l)e^{-\partial_{s}}$ (3.15)
$u_{j}(s;l)$ , $l_{1},$ $l_{2}$ (3.13) , :
$u_{1}(s;l_{1}, l_{2})+u_{2}(s;l_{1}+1, l_{2})=u_{1}(s;l_{1}, l_{2}+1)+u_{2}(s;l_{1}, l_{2})$ (3.16)
$\mathrm{u}_{1}(s-1;l_{1}, l_{2})u_{2}(s;l_{1}+1, l_{2})=u_{1}(s;l_{1}, l_{2}+1)u_{2}(s-1;l_{1}, l_{2})$ (3.17)
,
$u_{1}(s-1)= \frac{1}{u_{1}(s)}$ , $u_{2}(s-1)= \frac{-1}{u_{2}(6^{\urcorner})}$ (3.18)
5, (3.17)
$u_{1}(s;l_{1}, l_{2}+1)u_{1}(s;l_{1}+1, l_{2})+u_{2}(s;l_{1}, l_{2}+1)u_{2}(s,\cdot l_{1}+1, l_{2})=0$ (3.19)
(3.16) , $f(l_{1_{i}}l_{2})$
$u_{1}(s;l_{1}, l_{2})=f(l_{1}, l_{2})-f(l_{1}+1, l_{2})$ , $u_{2}(s,\cdot l_{1}, l_{2})=f(l_{1}, l_{2})-f(l_{1}, l_{2}+1)(3.20)$
, (3.19)
$. \frac{\{f(l_{1\}}l_{2})-f(l_{1}+1,l_{2})\}\{f(l_{1},l_{2}+1)-f(l_{1}+1,l_{2}+1)\}}{\{f(l_{1},l_{2})-f(l_{1},l_{2}+1)\}\{f(l_{1}+1,l_{2})-f(l_{1}+1,l_{2}+1)\}}=-1$ (3.21)
, [N] “ Schwarzian
$\mathrm{K}\mathrm{d}\mathrm{V}$ ”
(3.13), (3.14) , 1 $\lambda^{s}\circ W(s)0\lambda^{-s}$
, , $l_{j}$
$\delta_{j}$
5 (3.18) 2 $u_{j}(s+2)=u_{j}(s)$
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, $\delta_{j}$
, e\partial \dashv Wilson :
$W^{(l_{j})}(s,\cdot l)=1+w_{1}^{(l_{j})}(s;l)e^{-\partial_{l_{\dot{f}}}}+w_{2}^{(l_{j})}(s;l)e^{-2\partial_{l_{j}}}+\cdots$ , (3.25)
$\overline{W}^{(l_{j})}(s;l)=\overline{w}_{0}^{(l_{j})}(s;l)+\overline{w}_{1}^{(l_{j})}(s,\cdot l)e^{\partial_{l_{j}}}+\overline{w}_{2}^{(l_{j})}(\mathrm{S}_{)}^{\cdot}\cdot l)e^{2\partial_{l_{j+}}}\cdots$ . (3.26)
$\delta_{j}$ , :
$\frac{\partial \mathrm{M}^{\gamma(l_{j})}(s,l,\delta)}{\partial\delta_{j}}.=-\frac{l_{j}}{\delta_{j}}(\overline{W}^{(l_{\mathrm{J}})}(1-e^{-\partial_{l_{j}}})(\overline{W}^{(l_{j})})^{-1})_{<0}^{(l_{J})}W^{(l_{j})}(s;l, \delta)$, (3.27)
$\frac{\partial\overline{W}^{(l_{j})}(s_{\mathrm{i}}l,\delta)}{\partial\delta_{j}}=\frac{l_{j}}{\delta_{j}}(\overline{W}^{(l_{j})}(1-e^{-\partial_{l_{j}}})(\overline{W}^{(l_{j})})^{-1})_{\geq 0}^{(l_{j}\}}\overline{W}^{(l_{j})}(s;l\backslash \delta)’$. (3.28)
,
$e^{\partial_{l_{j}}}=1+\delta_{j}e^{-\partial_{\mathrm{s}}}$ (3.29)
, $W(s;l)$ W- $(s;l)$ $($cf. $[\mathrm{K}\mathrm{S}])_{\text{ }}$ ,
(3.24) , $\text{ ^{}\{}fi_{\iota}\backslash$
$\mathrm{J}^{\backslash }$




, ( , $q$ ) ,
,
,
$\mathrm{I}\mathrm{V}$ , 1, 2 ,
200
NLS ,











$(2,1)$ $arrow$ $arrow \mathrm{P}_{\mathrm{V}}\mathrm{J}^{\cdot}$ ,
,
Appendix ,. $(1, 2)$ $arrow$
$\bullet$ $(1, M)$ $arrow$ .
,
, [MW]
, $\mathrm{U}\mathrm{C}$ [Tsud] , ,
Appendix: $(M, 1)$




$\mathrm{x}\langle s_{1}’-1, s_{2}’|\mathrm{e}^{H(x^{(1)}-[\lambda^{-1}],x^{(2)}\rangle}g|s_{2}, s_{1}\rangle$
$\rangle\langle(s_{1}’’+1, s_{2}’’|\mathrm{e}^{H(x^{(1);}+[\lambda^{-1}],x^{(2)\prime})}g|s_{2}, s_{1}\rangle$
$+ \oint\frac{\mathrm{d}\lambda}{2\pi \mathrm{i}\lambda}\lambda^{s_{2}’-s_{\acute{2}}’-1}\mathrm{e}^{\xi(x^{(2)}-x^{(2)\prime},\lambda)}$
$\cross\langle s_{1}’, s_{2}’-1|\mathrm{e}^{H(x^{(1)},x^{(2)}-[\lambda^{-1}])}g|s_{2}, s_{1}\rangle$
$\mathrm{x}\langle s_{1}’’, s_{2}’’+1|\mathrm{e}^{H(x^{\langle 1)\prime}x^{(2)\prime}+[\lambda])}).g|s_{2}, s_{1}\rangle 1=0$. (4.1)
, $x^{(a)}=(x_{1}^{(a)}, x_{2}^{(a)}, x_{3}^{\langle a)}, \ldots)(a=1,2),$ $[ \lambda^{-1}]=(\frac{1}{\lambda}, \frac{1}{2\lambda^{2}}, \frac{1}{3\lambda^{3}})\ldots)$
, [JM2]
(4.1)
$s_{1}’=s_{1}+1$ , $s_{2}’=s_{2}$ , $s_{1}’’=s_{1}-1$ , $s_{2}’’=s_{2}-1$ , $x^{(2)}=x^{(2)\prime}$ (4.2)
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[Mi]
$x^{(1)}=(l+1)[\delta]$ , $x^{(1)\prime}=l[\delta]$ (4.3)
, :
$\tau(s_{1}, s_{2}, l)\tau(s_{1}, s_{2}-1, l+1)-\tau(s_{1}, s_{2}, l+1)\tau(s_{1}, s_{2}-1, l)$
$=\delta\tau(s_{1}+1, s_{2}-1, l+1)\tau(s_{1}-1, s_{2}, l)$ . (4.4)
, $(1, M)$-reduction
$\tau(s_{1}+1, s_{2}+M, l)=\tau(s_{1}, s_{2}, l)$ (4.5)
, $u(s_{2}, l)$
$u(s_{2}$ , $\mathrm{d}\mathrm{e}\mathrm{f}=\frac{\tau(s_{1_{7}}s_{2}-M-1,l\dotplus 1)\tau(s_{1},s_{2}+M,l)}{\tau(s_{1},s_{2},l)\tau(s_{1},s_{2}-1,l+1)}$ (4.6)
, $u(s_{2}, l)$
$\frac{u(s_{2},l+1)}{u(s_{2},l)}=\frac{\prod_{i=1}^{M}\{1-\delta u(s_{2}+i,l)\}}{\prod_{i_{-}^{--}1}^{M}\{1-\delta u(s_{2}-\mathrm{i},l+1)\}}$ . (4.7)
, , .
[THO, Tsujl] $M=2$ ,
[TTMS] ,
2 $\mathrm{K}\mathrm{P}$ ,
, (4.4) $\tau\equiv 1$ (
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